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TG ALE, TOWILOM THESE, BRESENTS, SIIALE, QOMI:

Ransas Agrirultural Experiment Station
Wilherens, THERE HAS BEEN PRESENTED TO THE
Scoerctiury of Ageicultare

AN APPLICATION REQUESTING A CERTIFICATE OF PROTECTION FOR AN ALLEGED NOVEL VARIETY
OF SEXUALLY REPRODUCED PLANT, THE NAME AND DESCRIPTION OF WILIC!HI ARE CONTAINED IN
THE APPLICATION AND EXHIBITS, A COPY OF WHICH IS HEREUNTO ANNEXED AND MADE A PART
HEREGF, AND THE YARIOUS REQUIREMENTS OF LAW IN sUCH CASES MADE AND PROVIDED HAVE
BEEN COMPLIED> WITH, AND THE TITLE THERETO 15, FROM THE RECORDS OF THE PLANT
VARIETY PROTECTION OFFICE, IN THE APPLICANT(S) INDICATED IN TIE SAID COPY, AND
WHEREAS, vron DUE EXAMINATION MADE, THE SAID APPLICANT(S) IS (ARE) ADFUDGED
TO BE ENTITLED T0 A CERTIFICATE OF PLANT VARIETY PROTECTION UNDER ThHE LLAW,

NOW, 1HEREFORE, THIS CERTIFICATE OF PLANT VARIETY PROTECTION I8 TO GRANT
UNTO CFIE SAID APPLICANT(S) AND THE $SUCCESSORS, HEIRS OR ASSIGNS OF THE SAID APPLI-
CANT(5) FOR THE TERM 0F  eightfeen® YEARS FROM THE DATE OF TIIS GRANTE, SUBJECT
TO THE PAYMENT OF THE REQUIRED FEES AND PERIODIC REPLENISHMENT OF VIABLE BASIC
SEED OF THE VARIETY IN A PUBLIC REPOSITORY AS PROVIDED BY LAW, THE RIGHT TO EX-
CLUDE OTHERS FROM SELLING THE VARIETY, OR GFFERING IT FOR SALE, OR REPRODUCING IT,
IMI'ORTING IT, OR EXPORTING IT, OR USING IT IN PRODUCING A HYBRID OR DIFFERENT
TY THEREFROM, TO THE EXTENT PROVIDED BY THE PLANT VARIETY PROTECTION ACT.
UNITED STATES SEED OF THIS VARIETY (1) SHALL BE SOLD BY VARIETY NAME ONLY AS
OF CERTIFIED SEED AND (2} SHALL CONFORM TO THE NUMBER OF GENERATIONS
Y THE OWNER OF THE RIGIITS. (34 STAT. 1542, AS AMENDED, 7 US.C. 2321 ET SEQ.)
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APPROVAL EXPIRES 2-28-88

DWRATTAN KS bl & Gl =E5-0-4

14, CHECK APPHOPHI&TE BOX FOR EACH ATTACHMENT SUBMITTED
a. ]  Exhibit A, Origin and Breeding Hlstory of the Vatiety (See Section 52 of the Plant Variety Protection Act }

b K Exhibit B, Novelty Statement,

c. B  EBxhibit C, Objective Description of Variety (Request form from Plant Variety Protection Cffice.)
d, B} - Exhibit D, Additional Description of Variety. . ‘
e. @ Exhibit E, Statement of the Basis of Applicant’s Ownership.

16. DOES THE APPLICANTI(S) SPECIFY THAT SEED OF THIS VARIETY BE SOLD BY VARIETY NAME ONLY AS A CLASS OF CERTIFJED
E No

SEED? (See Section 83(a) of the Plant Variety Protection-Act.) m Yes (If **Yes,” answer items 16 and 17 below)

16, DOES THE APPLICANT{S) SPECIFY THAT THIS VARIETY BE 17. IF “YES” TO ITEM 16, WHICH CLASSES OF PRODUCTION
LIMITED AS TO NUMBER OF GENERATIONS? BEYOND BREEDER SEED?
E Certified

g Yes - D No & Foundation E Registered

18, DID THE APPLICANT(S) PREVIOUSLY FILE FOR PROTECTION OF THE VARIETY IN THE U.§.7

@ No

D vas fIf “Yes,” give date)

-19 HAS THE VARIETY BEEN RELEASED, OFFERED FOR6ALE, OR MARKETED IN THE U.S. OR OTHER COUNTRIES ?

D Yos {If “'Yes,” give names
of countries and dates)

E]Na

20. The applicant(s} declare(s) that a viable sample of basic seeds of this variety will be furnished with the application and will be re-
plenished upon request in accordance with such regulations as may be applicable.

The undersigned applicant(s) is (are) the owner(s) of this sexually reproduced novel plant variety, and believe(s) that the variety is
i Y g ti b der th . of Section 42 of the Plant
to protection under the provisions

distinct, uniform, and stable as required in Section 41, and is entitle
_ Variety Protection Act.

Applicant(s) is (are} informed that false representation herein can jeopardize protection and result in penaltles.

SIGNATURE OF APPLICANT DATE .
m vva; 1/1 / 87
SIGNATURE OF AFPLICANT (/ DATE
"FORM LS-470

.Edmon of 7-84 obsolete,

{3-86)

-~ U.S. DEPARTMENT OF AGRICULTURE FORM APPROVED: OMB NO. 0581-0058
AGRICULTURAL MARKETING SERVICE Application is required In order to determine
: ' . if a plant variety protection cartificate is to
. - - .8.C. 2421), Inf tion Is -
APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE Do lmuad AT U, B cavtificate fs sed
{Instructions on reverse) (7 U.S.C. 2426).
1. NAME OF APPLICANT(S) KAy SAS RrG—BICZZLL'ﬂLQQL 2. TEMPORARY DESIGNATION |3. VARIETY NAME
ONF B b ¥ n | ,
Plrawb—Precding—Divv-cion EX NT
W@F@B—J—QMGP@;E&L% A TEON XW161 2180
4. ADDRESS {Street and No. or R.F.D, No., City, State; and Zip Codel | 5. PHONE {Include area code) FOR OFFICIAL USE ONLY
1 980-HTFefferson—Streat Wﬁ TELS HALL (‘?! %) 53;1,:-—@]-‘-{‘7 PVPO NUMBER
Frpton—iidiana-—460742 SB34FH—64E=2T ok R0 o
NGRS _STATE MiElERsEY 8700202
. €. GENUS ECH C . FAMILY NAME (Botanical) ©
z
* * L] . :
Triticum aestivim draminae T
8. KIND NAME - 9. DATE OF DETERMINATION pis
DS PN oA
: - >
Wheat | August 1, 1985 : ,Z;,ﬁ;t £7997
10. IF THE APPLICANT NAMED IS NOT A “PERSON," GIVE FORM OF ORGANIZATION (Corporatmn, c [AMQUNT FORCERTIFICATE
partnership, association, etc.) - @ $ ot
: w [pATE "—“_ -
Corportation - N D e 2 4'/_.7 g
11, IF INCORPORATED, GIVE STATE OF INCOHPOHATION 12, DATE OF INCORFORATION
Iowa . May +¥926 -
13, NAME AND ADDRESS oF APFLICANT REPRESENTATIVE(S), IF ANY, TO SERVE INI;;HIS AFPLICATION AND RECEIVE ALL PAPERS
: _ ErNed A. SCHAFFER, . ‘G135 55 —4,/“15“
2660 FeffersonStreet HOTBEX—§5 Wﬁm"@&%“f&%&’w}/ CETE
e SAS 5 AL L S PP
AN PHONE (fnciude areg code} CE

S

%
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14a, Exhibit A. Origin and Breeding History of the Variety

2180, Triticum aestivum L. em Thell, a hard red winter
wheat, was developed by Pioneer Hi-Bred International, Inc. from
"the cross TAM W-101/W603//W558. W603 is an F3-derived selection
from the cross Etoile de Choisy//Thorne/Clarkan/3/CI15342/4/
Purdue 4946A4-18-2. W558 is an F2-derived selection from the.
backcross of an unknown soft red winter wheal recurrent parent
and a CIMMYT selection.

The F1l generation was grown in the field at Hutchinson, KS
in 1976, 1In 1978, the F2 population was grown near Hastings,
Nebraska and bulk-harvested. 1In 1979, F3 single heads were
selected from the bulk, at Hutchinson, Kansas, and grown in 1980
as individual rows near Hasting, Nebraska. The resulting F4 row
was bulk harvested and 1ln 1981 was grown again at Hutchinson.
Single heads were selected from the 1981 bulk and planted as
ihdividual rows in 1982. Cne F5-derived row was selected in 1982
and the bulked seed from this row was planted as a progeny plot
in 1983 at both Hutchinson, Kansas and Altus, Oklahoma. 2180 has
been in yield tests and milling and baking trials since 1983,

";fz.fgo' HAS sHeown LANLFormz 7Y AND STARLLITY FofR
ALl TRALTS As DesCRIBED IN EXHIBLIT C
(Form [ M&S 470~ , REVLE SED 6~ 8,2) TIILE:D “OBIECTIVE

pescexprm.\) oF VHQIC TY."
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Exhibit B. Novelty Statement

2180 is an awned semidwarf hard red winter wheat cultivar, mogT

" similar to the variety Pioneer brand 2172 in many phenotypic and

agronomic traits. From the "Objective Description" it will be
noted that 2180 is uniquely different from 2172 in juvenile plant
growth habit (semi-erect vs. erect for 2172), plant color at
booting (yellow-green for 2180 vs. bluegreen for 2172), hairiness
of last internode of stem rachis (absent vs. present for 2172),
glume length (short vs. medium for 2172), glume width (narrow vs.
medium for 2172), and glume shoulder shape {square vs. elevated

for 2172).

Referring to 14D. Exhibit ¥, 2180 has superior juvenile
vigor to 2172, heads 2 days earlier, has stronger straw and

‘better stripe rust resistance, while 2172 is more resistant to

stem rust.

In 3 years of testing at Kansas State University for the
Hessian fly resistance gene H3, 2180 has been uniformly
resistant, while 2172 has been heterogeneous (i.e. has 20-30%

Susceptible plants).

PR w‘?ﬁ%m i



FORM APPROVED: OMS NO.0581-0056

U.S. DEPARTMENT OF AGRICULTURE EXHIBIT C l
AGRICULTURAL MARKETING SERVICE © (Wheat)

LIVESTOCK, MEAT, GAAIN AND SEED DIVISION
BELTSVILLE, MARYLAND 207856

OBJECTIVE DESCRIPTION OF YARIETY

INSTRUCTIONS: See Reverse.

WHEAT {TRITICUM SPP.)

ne—r——
NAME OF APFLICANTLS)

PIONEER HI-BRED INTERNATIONAL, INC.

FOR OFFICIAL USE ONLY
PVPO NUMBER

ADORESS (Streat and No. or R.F.D. No., City, State, and ZIP Cods)
Plant Breeding Divigion :

Dept. .of Cereal Seed Breeding

1000 West Jefferson Street

Tipton, Itdiana 46072

8700202

DESIGNATYTION

2180

Place the appropriate number that describes the varietal character of this variety in the boxes below.
Place a zero in first box (8- [0]8] ) or [0] 9] ) when sumber is eithee 99 or less or 9 or less.

1. KIND:
1§ 1 =commoN 2=pyRuM J=gMMER 4=SPELT S=POLISH 6 =POULARD 7 =cCLUB
"1 TYPE:
‘ | = soFT 3 = OTHER (Specily
|2 | 1=sPRiNG 2=wWINTER 3 = OTHER (Specily} 2 | 2=HARD
_ 1 = WHITE 2= RED 3 = OTHER (Speciily)
3. SEASON - NUMBER OF DAYS FROM EMERGENCE TO:
2121 7| rirst FLOWERING 23§14 Lasy FLowsring
A. MATURITY (50% Flowering): B
0| 8] NO. OF DAYS EARLIER THAN + v vvrvnvnnnnnennnns | = ARTHUR 2 =scouT 3= crrus
4 = LEMHI 5 = NUGAINES .- & = LEEDS
NO, OF DAYSLATER THAN .4 v vvvvuncenna fereeeu-
5. PLANT HEIGHT (From soil level to top of head):
0] 9] 5| cm. HigH
CM. TALLER THAN . ... .. h e eae st et v )
| = ARTHUR  2=scout 3 =CHRIS
2] 5] CM. SHORTER THAN .o v e invvanvsvnnnneers vus | 2 4= Lem 5 = NUGAINES 6 = LEEDS
6. PLANT COLOR AT BOOTING {See reverse): 7. ANTHER COLOR:
1] t=veLLow greEN 2 = GREEN 3 = BLUE GREEN 1lt=vewLow 2=pPurpPLE
8. STEM:
1| Aathoeyanin: 1= ABSENT 2 = PRESENT Z | Waxy bloom: ! = ABSENT 2 = PRESENT
Hairiness of last -
1| intecnode of rachis: t = ABSENT . 2 = PRESENT . 1 | 1nteenodes: YV = HOLLOW 2 = 50110
CM. INTERNGDE LENGTH BETWEEN FLAG LEAF
0 4 NQ, OF NODES (Originating [rom node above ground) 1 6 AND LEAF BELOW ) B
9. AURICLES: ' .
3 g &
] o N
1| Aathocyanin: 1= ABSENT 2 = PRESENT Haitiness: | = ABSENT 2 = PRESENT &,
fj/
10, LEAF; s
4 Flag leaf at = ERECT 2 = RECURVED | Flas feat: 1 v 2
; . 1= WISTE = TW
booting stage: 3 = OTHER (Specity): 2 ag lea NOT TWISTED T ISTED
2 | Haics of first leaf sheath: | = ABSENT 2 = PRESENT 1 'I'“y blodm of flag leaf sheath: 1 = ABSENT - 2= PRESENT
1 4 MM. LEAF WIDTH (Firat [eal bolow flag leml) 2 7 ] CM. LEAF LENGTH (Firat loaf below [lag leal):

FOAM LMGS 470-6 {6-82) {Farmerly Form LPGS 470-6 (3-79), which may be used)

4
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11. HEAD:
. Shape: 1 = TAPERING 2 = STRAP 3 = CLAVATE
2 Density: 1 =L AX 2 = DEMSE 4 4 = OTHER (Specify) E]]Sj form
4 | Awnedness: 1 = AWNLESS 2 = APICALLY AWNLETED. .3 = AWNLETED 4= AWNED
11 co . 1T=wHITE 2=YELLOW J=PINK 4 = RED
Lolorat mAMNY: © - growN 6 = BLACK 7 = OTHER (Spocify):
11 0] cum. LeNGTH MM. WIDTH
12. GLUMES AT MATURITY: . o )
1 Length: 1 = SHORT (CA. 7 mm.) 2 = MEDIUM (CA. § nrm.) Width: 1 = NARROW (CA. 3mm.} - 2= MEDIUM (CA. 3.5 mm.}
3 = LONG (CA. 9 mm.) 3 = WIDE (CA. + mm.)}
Shoulder 1 = WANTING 2 = 0BLIQUE 3 = ROUNDED 3 ‘
shape: 4 2 SQUARE 5= ELEVATED 6 = APICULATE Beak: | = 0BTUSE 2= ACUTE 3 = ACUMINATE

4. SEEDLING AN'TH'C:)'CYAN!N:

13, COLEOPTILE COLOR;

E. I = wHiTE 2= RED 3.= PURPLE . 1 ] 1=ABSENT 2 = PAESENT
15. JUVENILE PLANT GROWTH HABIT:
E } = PROSTRATE 2 = SEMI-ERECT 3 = ERECT '
16, SEED:
1= ROUNQEp.l 2 = ANGULAR

3 l Shape: | =OVATE 2 = OVAL 3 = ELLIPTICAL 1 | Cheek:

2| Brush: I=SHORT 2= HMEDIUM 3 = LONG L ! Brush:  1=woT COLLARED 2= COLLARED
3 Phenel reaction 1 =ivORY 2= FAWN 3 =LT. BROWN
| (Seo inatructions): 4 = BROWN 5= BLACK
3 Colori 1= WHITE 2 = AMBER 3 = RED 4 = PURPLE -5 = OTHER {Specify)
Of 7] MM LenGTH O 3| mm. winTH 3 |3 | GM, PER 1000 sEEDS

17. SEED CREASE: _
f—l ’ Width: 1= 60% OR LESS OF KERNEL ‘WINOK A’ 1
v 2 =80% OR LESS OF KERNEL 'CHRIS®

NEARLY AS WIDE AS KEHNEL 'LEMHI*

1 =20% OR LESS OF KERNEL *SCOUT*
'2 = 35% OR LESS OF KERNEL "CHRIS'
3 =50% OR LESS OF KERNEL ‘LEMHI®

Depth:

P

18. DISEASE: (0 = Not Tur_o-d,

1= susccpllbl-, 2 5 Resistant}

0 STRIFPE RUST
(Races)

0

LOOSE SMUT

ol sTEM RUST 9 | LEAF RUST
(Races) " (Racea)
1| PoWDERY MILDEW | 077 aunT

2 [ aTHER (Specifyy S0il Borne mosaic virus

(0 = Not Testad,

= Susceptible, 2 = Resistant)

(a} L.W.

Briggle and L. P. Reitz, 1963, Clagsification of Triticum Spec:cs and that Varieties Grown in tHe=lHhit

19, INSECT: 1
' OI SAWFLY 0 | APHID (Bydv.) 1 | GREEN BUSG O {CEREAL LEAF SEETLE
OTHER (Spectty) HESSIAN FLY -/ [ 2 JgP 2| A 1[s - “2jc
RACES: ' :
0jo O1€ Q|F Ol ¢
20. INDICATE WHICH YARIETY MOST CLOSELY RESEMBLES THAT SUBMITTED: .
"CHARACTER NAME OF VARIETY CHARACTER NAME OF VARIETY
Plant tillering TAM W-101. Seed size TAM W-101 |
Leaf size Pioneer 2172 Seed shape TAI\'I W-101 ~ D} ;-2{:‘-\
Leal coler Pioneer 2165 Coleoptile elongation . Pioneer £
Leaf carriage. Pioneer 2172 Seedling pigmentation PL‘:.’L‘4:.~" :’f . A
. X,
‘ INSTRUCTIONS ‘%2? &
GENERAL3s The fol[uwing‘ publications may be used as a reference aid for the standardization c;f terms and proce 4\:@&8 lhls

Bulletin 1278, United States Depariment of Agriculture.

(b} W.E. Walls, 1965, A Standardized Phenol Mcthod for Testing Wheat Seeds for Varictal Purity, contributi

- seed testing prepared by the Association of Official Sced Anaiysts. {Sea attachment.}
Nickerson's or any recognized color fan sl'muld be uscd o determine (he leaf coiur of the described

LEAF ‘COLOR:

X2

FOHM LMGS 470-6 {6-82)

{Reverse)
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Exhibit D. Additional Description of the Variety 2180

2180 is a common hard red winter wheat,

~Triticum aestivum L.

Flowering date of 2180 is 8 days earlier than the variety
Scout and 2 days earlier than Pioneer 2172. The plant height of
2180 has averaged 95 cm, about 11 cm shorter than Newton and 1 cm
shorter than Pioneer 2172.

The plant color of 2180 at booting stage is yellow-green.

Anther color of 2180 is yellow, similar to Pioneer 2157

and Newton.

Anthocyanin has been absent in the stem of 2180. A waxy
bloom occurs on the stem. Internodes of XWl161l are hollow.

“"Normally, 4 stem nodes are present above ground. Internode
“length between flag leaf and leaf below is about 16 cm.

Auricles of 2180 are glabrous and lacking in anthocyanin.

Flag leaves are generally erect at booting and tend to be
twisted. Hairs are present on the first leaf sheath. There is
no waxy bloom on the flag leaf sheath. The first leaf below the

- flag leaf averages about 14 mm wide and 22 cn long when measured

at Vernon, Texas.

Spikes are generally dense, fusiform, awned, and white at

- maturity. Awns are rough and about 3 to ﬂapm in length. S8pike

8
width and length averages about M mm and “§ cm, respectively.
However, spike width and length are variable with plant

population and level of production.
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The glumes of 2180 are narrow and short generally, having
square shoulders. Beaks are acuminate.

‘When evaluated at Vernon, Texas, coleoptile color is purple

and seedling anthocyanin is absent.

Juvenile plant growth habit of 2180 is semi-erect, similar

to Pioneer 2165.

Kernels of 2180 are red in color, elliptical in shape, with
rounded cheeks and a shallow crease. The brush is medium in size
and is not collared. The embryo is medium in size. Kernels
average 7 mm long and 3 mm wide and weigh about 33g per 1000.
Phenol reaction is light brown.

2180 is moderately resistant to soil-borne mosaic virus and
the predominant local races of leaf rust (Puccinia recondita f£.
sp. tritici), moderately susceptible to predominant local races
of stem rust (P. graminis £, sp..tritici), and susceptible to
powdery mildew (Erysiphe graminis f. sp. tritici). 2180 has not
been tested for reaction to stripe rust, loose smut or bunt.

2180 is resistant to the Hessian fly races GP, A and C, but
susceptible to race B. (These results suggest that 2180 carries
the H3 gene for Hessian fly resistance.) 2180 is susceptible to
greenbug biotype C and E, but has not been tested for resistance

to sawfly or cereal leaf beetle.

2180 has a good yield record when compared with currently
grown hard red winter wheats. A 4-year summary from Pioneer
replicated yield tests is shown in Exhibit E.
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2180 has agronomic traits suitdble for the Hard Red Winter
wheat production area of the Southern Great Plains of the United
States. A 4-year summary from Pioneer replicated yield tests is
shown in Exhibit P.

2180 has good hard wheat quality characteristics, similar to
Pioneer 2157 for mixing time %, and tolerance, but lower than
Pioneer 2157 for flour yield, flour protein and loaf volume. A
2-year summary is shown in Exhibit G.
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Exhibit E. Yield Performance of 2180

Compared with several HRW varieties in Pioneer yield plots
during 1984-87 at various locations in the Southern Great Plains.
(Not all the variéties were in all tests; therefore the no. of
reps and LSD values indicate common tests for each with 2180,
with yield adjustment of each variety based on 2180 being equal
to 100%.)

No. of
Variety _ Yield LSD(.05) Reps
(bu/Acre) ' S
- 2180 53.5 -
Pioneer 2157 51.8 6.5 291
Pioneer 2172 54.2 5.9 275
TAM 105 46.8% 6.3 217
VONA 47.9 6.4

200

* Significant at .05 level
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14D. Exhibit F. Agronomic Traits of the Variety 2180

Compared with
1-9 basis unless a
from Pioneer yield
the Southern Great

Trait

Juvenile vigor

Heading date(after 4/1)
Straw Lodging

Stripe rust resistance
Stem rust resistance

Pioneer 2172 for several traits {sgored on a
unit of measurement is given}. Data collected
plots during 1984-87 at various locations in

Plains.
Pioneer Sig. DifE, No. of
2180 2172 at .05 level Reps
5.5 5.1 * 54
25.0 27.0 * 95
7.4 4.5 * 51
4.1 1.5 * 8
5.3 7.5 * 11

/o
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14p. Exhibit G. Quality Characteristics of Xwlel.

From Pioneer yield test plots at 9 locations in the Southern
Great Plains during 1985 and 1986. '

% Flour % Flour Mixograph Microbake (10g)
'Varietz Yield Protein MX Time Tolerance Loaf Volume (cc)
21890 68.2 12,2 3.1 2.5 61.7
Pioneer 2172 68.2 11.4 2.9 2.8 59.7
Pioneer 2157 71.2 12.7 3.2 2.7 66.1
TAM 105 67.6 11.4 3.3 3.3 64.7
3.2 4.4 62.1

VONA _ 67.6 11.5

/f
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Exhibit H, Statement of the Basis of Applicant’'s Ownership.

Pioneer Hi-Bred International, Inc., Plant Breeding Division,
believes it is the sole, original and first breeder of the 2180
varlety of hard red winter wheat for which it solicits a

certification of protection.

/2



